Europe is a region of relatively high population density and productive agriculture subject to substantial government intervention under the Common Agricultural Policy (CAP). Many habitats and species of high conservation interest have been created by the maintenance of agricultural practices over long periods. These practices are often no longer profitable, and nature conservation initiatives require government support to cover the cost for them to be continued. The CAP has been reformed both to reduce production of agricultural commodities at costs in excess of world prices and to establish incentives for landholders to adopt voluntary conservation measures. A separate nature conservation policy has established an extensive series of protected of sites (Natura 2000) that has, as yet, failed to halt the loss of biodiversity. Additional broader scale approaches have been advocated for conservation in the wider landscape matrix, including the alignment of agricultural and nature conservation policies, which still remains a challenge. Possibilities for alignment include further shifting funds from general support for farmers toward targeted payments for biodiversity goals at larger scales and adoption of an ecosystems approach. The European response to the competing demands for land resources may offer lessons globally as demands on rural land increase.
Introduction
Over much of its area, human manipulation of the natural environment in the EU has generated habitats occupied by species whose original natural habitats no longer exist or exist only in fragments. This type of natural habitat is more common in the new Member States in Eastern Europe. In such an Old World context (Hodge 2000) , primary land uses and biodiversity have co-evolved over long periods to create a cultural landscape that is valued for its financial returns as well as for its aesthetic, biodiversity, and historical values (Bignal and McCracken 2000) . Long-standing agricultural and forestry land uses and practices are generally the source of the landscapes and habitats that are most highly valued.
As farmers adopt more intensive, mechanised, and chemically based production techniques, biodiversity comes under increasing pressure (Henle et al. 2008; Stoate et al. 2009 ). In this context, conservation policy aims to promote the particular agricultural land uses and practices that are required for the protection and restoration of the habitats of conservation concern. These practices are often not profitable or are less profitable than alternative, more intensive methods. Consequently, farmers in areas where agriculture would otherwise be abandoned need to be given financial support or, given the presumptive allocation of property rights, compensated for the lost opportunity associated with habitat protection and restoration.
We reviewed the agricultural and conservation policy approaches in a European cultural landscape and illustrate important milestones. We considered possibilities for a closer alignment between policies, the merits and limits of current approaches, and potential directions for change.
European rural land in an international perspective
European rural areas are distinct from those in other developed countries in several ways.
Characteristics of some Organisation for Economic Cooperation and Development member countries are illustrated in Table 1 . Information in this table should be treated with caution due to possible differences in definitions of agricultural land or primary forest among countries, but the figures reveal some consistent patterns. Land in Europe tends to be relatively densely settled, and a large proportion of land is used for agriculture. The proportion of the area under forest is not consistently different from non-European countries, but there is practically no primary forest left in Europe. More generally, much less land remains in either natural or semi-natural condition in Europe than in other countries. Despite the highly manipulated land use, the proportion of the land designated as a protected area tends to be higher in Europe than in other countries, while individual protected areas tend to be relatively small. Sites in Europe are also often covered by more than one designation (Deguignet et al. 2014) , and conservation status varies greatly between sites. Agricultural holdings tend to be smaller than those in other developed countries, indicating historical patterns of occupation, and landscapes are more diverse. The level of agricultural policy support, as represented by Producer Support Estimates (PSE), is substantially higher in Europe, as are farmland prices. These distinctions are not simply between European and the other developed countries. Japan has some similar characteristics and a rich tradition of valuing cultural landscapes, whereas Sweden has similarities with non-European countries, primarily due to its large forested area. But clear general patterns distinguish the European context that shapes approaches to nature conservation.
Cultural landscapes are often characterized in terms of multifunctionality, where agriculture produces marketed products and provides public goods, such as biodiversity or landscape and associated ecosystem services (OECD 2001; MA 2005) . Given the nature of the agricultural production systems, these can be joint products. However, biodiversity, aesthetic and historical values, and other ecosystem services are threatened by intensification of agricultural production in some areas and by abandonment in others. Hence, due to the absence of a market for public goods, public intervention is justified in the form of either general public support for agricultural incomes (Vatn 2002) or, more commonly, targeted incentives for land managers to adopt or not adopt specific land management practices.
A short history of European agricultural policy and conservation
Agricultural policy has a major influence on European land use ( Table 2 ). The Common Agricultural Policy (CAP) has taken various forms since its introduction in the 1960s, but it has consistently supported farm incomes (Hill 2012; Oskam et al. 2011) . Policy adopted until the early 1990s maintained the prices received by farmers above world market levels and stimulated domestic production at costs in excess of world market prices in volumes that exceeded the level of domestic demand at ruling prices. This surplus was disposed of, primarily by means of sales below cost of production on world markets. The resulting high public expenditure prompted measures to restrict production in the 1980s, but these failed to address the fundamental contradictions inherent in the CAP. With the added pressures of world trade negotiations, partial decoupling in 1992 introduced arable area payments and more comprehensive livestock headage payments in compensation for reduced levels of market price support. This reform also introduced obligatory agri-environment schemes for EU Member States (see below).
The Agenda 2000 review set up the structure for the CAP in terms of two "Pillars." Pillar 1 comprises the elements of market related expenditure and direct payments, and Pillar 2 covers the area of rural development, including agri-environment schemes, structural measures, and support for agricultural diversification. Further reform brought more complete decoupling in 2005. This combined subsidies into a fixed single farm payment per hectare paid annually to farmers based, at least initially, on historic production levels. This substantially broke the linkage between the level of subsidy and the farmers' current production decisions. A cross-compliance provision required farmers to meet certain environmental standards as a condition for the receipt of payment. Further reforms of the CAP, agreed on 2013, introduced greening, maintaining an area of uncropped land and diversifying cropping (discussed further below).
The newer EU Member States have a different history. In most of the former Soviet countries that have joined the EU, major shifts in agricultural policy since 1950 occurred in three phases (Bezák & Mitchley 2014) . Initially, collectivization created very large farm areas, intensive agricultural production, high subsidies, and central planning (Kuemmerle et al. 2008) . With the political regime shift at the beginning of the 1990s, much of the agricultural sector experienced an economic, political, and social crisis that was triggered by rapidly changing formal institutions (market liberalization, privatization of land ownership, etc.) (Prazan and Theesfeld 2014) . The third phase was their accession to the EU in the 2000s and the ensuing implementation of the CAP, which helped restore farming activities that had previously diminished (Bezák and Mitchley 2014) .
It is evident that changes in agricultural practices have had a major impact on European rural environments (Henle et al. 2008; Stoate et al. 2009 ), and indicators show continuing environmental decline, as represented for example in counts of farmland birds or butterflies (EEA 2010). But it is less clear to what extent those changes are a consequence of the CAP rather than of technical change that would still have occurred in its absence. It does seem inevitable that the CAP, especially in its earlier forms, has accelerated agricultural change in terms of the intensification of production and in terms of farm structural change.
This can be argued to have had harmful environmental impacts due to increased intensity in more productive areas but beneficial impacts in maintaining production in less productive areas.
The damaging environmental impact of agriculture was first publicly recognized in the early 1980s as a source of conflict between farming and conservation interests (Lowe et al. 1986 ).
Since then, this conflict has eased, partly at least as farming interests came to accept the need to reduce levels of public expenditure and conservation interests saw that agricultural funds might be redirected to incentivise more environmentally sensitive farm practices. One of the major outcomes of this coalition of interests has been the development of agri-environment measures (discussed below).
Policies for nature conservation in the EU
Given the complexity and breadth of EU environmental policy, we did not aim to provide a comprehensive overview, which can be found for example in Farmer (2012) . Rather, we focused on the most important developments for nature and biodiversity conservation ( Table   2 ).
The Paris Summit of the European Economic Community (EEC) in 1972 and the first Environmental Action Programme (EAP) in 1973 are often considered the beginning of EU environmental policy (e.g., Knill and Lieffering 2012) . While the focus in these early stages was on pollution control, the protection of birds and other animal species was referred to in the first EAP. Subsequently in 1979, Directive 79/409/EEC on the conservation of wild birds (theBirds Directive) (EEC 1979) required Member States to maintain populations of wild birds, protect their habitats via the designation of special protected areas (SPAs), regulate hunting and trading, and prohibit certain methods of killing. However, the implementation of the Directive was initially extremely weak (Wils 1994) . One problem in producing evidence of the Directive's effectiveness is that no quantitative targets were set against which to measure progress. There has been a clear positive outcome of the EU Birds Directive with respect to listed species (Donald et al. 2007 ). Nevertheless, the establishment of SPAs for birds across Europe does not fully account for richness patterns (Albuquerque et al. 2013 ).
The population index of common birds in Europe also shows that while conservation efforts may work for certain protected areas, farmland birds generally are still in decline.
The Directive on the conservation of natural and semi-natural habitats and of wild flora and fauna (EEC 1992) (the Habitats Directive) extended protection to a wider range of species and habitats (Ledoux et al. 2000) . Protection was to be accomplished through the establishment and implementation of a strict protection regime for animal species listed in Annex IV of the Directive (Articles 12 & 16) and through the Natura 2000 network under Articles 3 and 6. The Natura 2000 network of protected areas is "a coherent European ecological network of conservation sites" that consists of both special areas of conservation (SACs) designated under the Habitats Directive and special protection areas (SPAs) designated under the Birds Directive and aims to maintain the distribution and abundance of threatened species and habitats (Young et al. 2005) . With an area of 787,000 km 2 (18% of the land area of the EU), Natura 2000 is often considered one of the most important and largest conservation networks worldwide (Hochkirch et al. 2013 ). In total, under the Habitats Directive 450 animals, 500 plants, and 230 habitat types are protected, in addition to the 194 species protected by the Birds Directive (European Commission 2014a).
There have been many setbacks including problems in adhering to the schedule in designating SACs, controversies over the species listed in the annexes, ambiguities concerning the scope of the procedural and substantive duties contained in Articles 6 and 12, insufficient consideration of optimal site designation, and lack of observational infrastructure to monitor the status of biodiversity (Hochkirch et al. 2013; Wamelink et al. 2013 ). Other bottlenecks, such as concerns from industry about impacts on competitiveness and income, have delayed implementation (Morris 2011; Rosenkranz et al. 2014) .
Results . The integration of biodiversity objectives into key sectors is a major strategic goal. An explicit focus on ecosystem services aims to reflect the increased recognition of the value of biodiversity to society and the need to broaden concern for biodiversity across society and sectoral interests.
Alignment between agricultural and nature conservation policies
Steps have been taken within the EU to align agricultural and nature conservation policies.
Matthews (2013) focused on generally easing environmental pressures, such as by decoupling payments, limiting stocking densities, introducing cross-compliance requirements, or using set-aside.
Agri-environment schemes, greening in recent CAP, reforms, and an ecosystem approach could have more direct positive impacts on biodiversity conservation.
Agri-environment schemes
Agri-environmental programs represent the most prominent means of alignment between agricultural and nature conservation policies. They have been implemented in the EU since the mid 1980s and have been required of Member States since 1992 (Hodge 2014) ( Table 2 ).
These measures compensate farmers for adopting practices that protect the environment;
payments are based on income foregone. Regulating agricultural practices that harmed the environment without compensation was not accepted given the influence that rural landowners held in the policy process. Thus, the state had to adopt a voluntary approach.
The initial focus of agri-environment schemes was on preventing agricultural intensification, but over time the focus has shifted increasingly to improving the environment. 
Greening direct payments
The introduction of greening into Pillar 1 of the CAP might have signalled a deeper alignment between policies because a larger proportion of funds are allocated on the basis of environmental conditions. Under the 2013 reforms, Pillar 1 continues with direct payments, but these are divided into a basic payment scheme, covering 70% of the payments, and a greening payment that covers the remaining 30%. To be eligible for the greening element, farmers generally need to maintain permanent pasture, diversify cropping (cultivate at least 2 crops where arable land exceeds 10 ha and 3 crops where arable land exceeds 30 ha), and establish an ecological focus area (EFA) (at least 5% of the arable area on holdings in excess of 15 ha). Pillar 2 still includes agri-environment schemes, but they have a stronger emphasis on measures to combat climate change. Matthews (2013:19) describes the aims of the European Commission in its proposals for the 2013 CAP reform. "It wanted a universal set of measures which would apply to all farms, it wanted to avoid giving Member States discretion, it wanted farmers to see this as an incentive rather than an imposition, but most particularly, it wanted greening to be associated with Pillar 1 payments in order to promote their legitimacy and to provide an additional justification for maintaining the Pillar 1 budget of the CAP."
The approach still faces the criticisms made of direct payments generally (e.g., Tangerman States and 13% of arable land across the EU. Matthews (2013) attributes the failure of the reform to achieve more substantial environmental objectives to a number of factors, including the defense of Pillar 1 by farm organizations, the emergence of food security concerns, the requirement for member states to co-finance Pillar 2 expenditures, and the lack of clear evidence of the benefits of environmental interventions for biodiversity.
An ecosystem service perspective
It had been hoped that the recent CAP reform could achieve a transition from commoditybased subsidy policies to policies focusing more on efficient provision of a range of ecosystem services from agricultural land (Plieninger et al. 2012) . While this has not been achieved to any significant extent, the ecosystem services approach still provides a number of opportunities for future policy development. The concept of ecosystem services allows an extended, systematic, and comprehensive assessment of the environmental impacts of policy instruments on the range of benefits society derives from ecosystems (Bonn et al. 2009 ).
Agricultural practices can support provisioning services (food, material [wool] , fuel) and cultural services (landscape aesthetics, sense of place) while potentially providing climate and water regulating services. The ecosystem services concept can also be applied to identify people's shared interests and preferences for ecosystem services and biodiversity. For example, Hauck et al. (2013) found that agricultural food production is valued widely, not only for food security but also for its link to a particular socio-cultural background. ). Subject to these qualifications, the ecosystems approach has the potential to make policies more holistic and coherent.
The delivery of ecosystem services can be supported through the concept of green infrastructure (GI), which links the settled and natural environments. Green infrastructure can be defined as a network of natural and semi-natural areas and green spaces that contribute to biodiversity conservation and the enhancement of ecosystem services (Maes et al. 2012) . By maintaining healthy ecosystems, reconnecting fragmented natural areas, and restoring damaged habitats, GI aims to promote economically viable and sustainable infrastructures that provide multiple goods and services (Naumann et al. 2011) . The EU has adopted a GI strategy "to promote the deployment of green infrastructure in the EU in urban and rural areas" (COM 2013). Beyond its direct contribution to biodiversity conservation, the GI strategy seeks to be a vehicle for integrating biodiversity considerations into other policies, an aim that the European Commission has pursued since the first biodiversity strategy in 1998.
The principle of GI points toward a potentially significant redirection of rural land policies but, as with other approaches, the approach faces challenges. It is unclear what will drive its implementation because it does not have the level of budgetary support provided for agricultural policy. The EU advocates its integration with other policies and encourages
Member States and regions to adopt it. Individual projects will be funded, but it is uncertain how the approach will be mainstreamed sufficiently to make a measurable impact on biodiversity targets in contexts where conservation interests have to compete with other private land uses.
Discussion
Rural land use in the EU is dominated by policies implemented under the CAP that, while they have supported food self-sufficiency, have in many instances harmed nature conservation and been a source of conflict in world trade and international development. In parallel, the EU has also adopted a systematic policy toward nature conservation that has led to the development of a major network of conservation sites. The Natura 2000 network, however, has been relatively underfunded (equivalent to approximately 1-2% of the funds provided for the CAP [Kettunen et al. 2011] ).
While the CAP has been fundamentally reformed, its orientation and perspective remains An ecosystems based GI approach to cultural landscapes offers an alternative starting point for analysis and policy formation. It shifts attention from a single sector toward a more integrated approach. Agricultural outputs become one category of service among a variety of others. Policy makers, based on public consultation, need to find a balance among the range of ecosystems services that can be generated within a given territory from a given area of rural land and to promote the mix of services that generates the greatest social benefit. An ecosystems perspective recognises the trade-offs and choices ) but also points to complementarities, such as the potential contribution of ecosystem services in support of sustainable intensification (Bommarco et al. 2014) or the biodiversity value of areas reserved for flood relief. An ecosystems perspective also challenges the scale at which values should be assessed and policy determined and implemented. A policy objective to increase self-sufficiency in wheat production can operate simply at a European scale; wheat is relatively homogeneous and it matters little where it is produced. But ecosystems services are much more highly spatially differentiated, both in terms of supply and demand (Bateman et al. 2013 ). This indicates the benefit of locally specific valuation and decentralized decision making.
This all points to the need for institutional development. How should society best determine the balance to be struck among alternative ecosystems services at local and national levels?
We agree with Gómez-Baggethun and Ruiz-Pérez (2011) Next to ecological fragmentation, there is thus also a problem of institutional fragmentation.
The units within which land is managed in Europe are much smaller than the scale at which ecosystem management needs to be co-ordinated, for example in order to realize a GI approach. While government agencies commonly address specific sectors or individual sets of ecosystems services, co-ordination is needed to achieve greater alignment of interests and policies.
The approach to the integration of agriculture and conservation policies in Europe is thus distinctive. But it may well represent an approach that will come to be relevant more globally as demands on land resources increase and there is greater pressure to produce multiple ecosystem services from the same areas of land. The experience in Europe in aligning policies may then have lessons for land policies elsewhere.
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